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INTRODUCTION OF FOREIGN POLLINATORS,
PROSPECTS AND PROBLEMS1)2
George E.

Bohart

Introduction by E. Gorton Linsley

This Symposium, appropriately, has been concerned primarily with
pollination problems of agricultural crops. Quite naturally, also much
attention has been focused on the honey bee, since it is not only our
most important single polli nator but it has certain unique and unequalled
qualities, such as great versatility, wide distribution, ease of handling
and independent commercial value. However, the honey bee has not yet
provided solutions for all of our pollination problems and it is too much to
expect it to be all things to all crops in all areas at all times.
As honey bee breeding and training progresses, special strains will
no doubt be developed to undertake special kinds of pollination activities
and these strains will be subject to manipulation from day to day. Our
knowledge of this valuable insect should be expanded and exploited to the
fullest.
Nevertheless, the pollinator problem is an ecological problem, and
I am convinced that the soundest program in the long run ..U 11 be one which
exploits the total environment of the plant, just as the soundest pest control
programs that have yet been developed exploit the total environment and
integrate biological, chemica!, cultural, and other methods of control. Thi,
not only justifies the attention now bein g given to bumble bees but also requires that more study be devoted to solitary bees and other pollinators,
especially in those areas where agricultural crops are indigenous.
For the past several years the U.S. Department of Agriculture and the
University of California have cooperated in studies designed to explore the
problems inherent in moving pollinators from one area to another as a
possible prelude to the importation and exchange of pollinators. These
studies have been headed by Dr. George E. Bohart of the U.S. Bee Culture
Laboratory at Logan, Utah. Unfortunately, he was unable to attend this
Symposium but in his absence, I am pleased to read a paper on the subject
which he has prepared for this occasion.

Western hemisphere agriculture benefits immeasurably from pollinatio1
by the honey bee. Introduced from Europe in colonial times for honey and
wax production, this bee has become our most useful and abundant pollinator, especially where acreages are large and intensive cultivation brings
1
• Paper from studies in cooperation between Agric. Res. Serv., USDA,
the Utah Ag. Exp. Sta., and the Univ. of Cal. Ag. Exp. Station.
2 • Proc. lst Internatl. Sym. on Pollination, Aug. 1960, Copenhagen
(COmmunication No. 7 from the Swedish Seed Assoc. 1962, pp 181-188).

- 2 about conditions unfavorable for many native species. Unfortunately, the
honey bee is not an ideal pollinator of all insectpollinated crops. On
some crops, at times under special conditions, it is relatively inefficient
compared to certain other species of bees. Our native bees perform an
important service on such c rops but even the best of them often lack
important qualifications for the job.
For several reasons it is believed that some foreign species, if
successfully introduced into North America, would becorre valuable
supplements to honey bees and native pollinators. Likewise, some
North American species undoubtedly would have value abroad.
Experience with alfalfa in Utah indicates that the more species there a :
to pollinate a crop in any one Locality, the greater are the chances that at
Least one of them will be important in any one year, in spite of fluctuating
conditions affecting their survival and visitation to the crop. Some bees
choos e a dl."y soil surface for nestin.g .; others prefer moist surroundings.
Some s pe ::ies are ben~fitted by early spring rains; others do oest m dry
seasons. Pollen sources that provide ccmpetition for one species sometimes have no effect on the faithfulness of another species to the crop
on which pollination is desired. The foregoing suggests that the introduction oi any foreign pollinator of a particular crop would be worth the
effort when honey bees are not entirely satisfactory. However, care
should be taken to avoid introducing species with objectionable habits.
Introduced pollinators, in proper surroundings without natural
enemies, might become more abundant than in their homeland. Many
native parasites of bees might adapt themselves to the newcomers, but
the total incidence of parasitism, predatism, and disease would probably
be Less than among our native species. It is well known that many species
of harmful insects, accidentally introduced into new territ ories without
their natural enemies, have become much more numerous than in the
original environment.
One of the principal shortcomings of the honey bee as a pollinator of
specific crops is its wide host range. Unless the crop is outstandingly
attractive or furnishes vi:rtually the only available bloom, pollen and nectar
sources that provide competit~on for the honey bee a:-e likely to adsorb a
Large share of the populatio n from colonies within flight range. The same
shortcoming is shared to a usually Lesser extent by other polytropic bees.
Many native species are oligotropic (have a narrow host range}. The chances that they will favor an introduced crop are limited, although this some times happens. Thus, the best means of obtaining species that will remain
faithful to an introduced crop wo uld seem to be by the introduction of an
oligotropic species for which the crop is a principal native host (Hurd and
Michener, 1955}. In choosing a species for introduction, the oligotropic
factor, although potentially o! great value, may not outweigh other desirabll
characteristics such as high biotic potential, gregariousne ss, and ability to
tole rate and utilize manmade environments.

- 3 Sunflower (Helianthus annuus) and squashes (Cucurbita spp.) are excellent examples of crops with ciosely adapted pollinators in their native areas
(western and southwestern North America) (Linsley, 1958, 1960). When
the range of the sunflower and squashes was extended over North America,
some of their pollinators we-y;e able to accompany them, but we were left behind when the crops were taken overseas. Honey bees, although moderately
attracted to both Helianthus and Cucurbita, often devote more attention to
other plants. If such specific pollinators as Diadasia enavata (Cress.) and
Nomia triangulifera Vachal on Helianthus annuus and Xenoelossa strennua
(Cress.) and Peponapis pruinosa (Say) on Cucurbita were present, the effect
of competing plants would be lessened.
Alfalfa (lucerne) is an important forage crop in many lands but, except
in certain regions with hot, dry climates and a minimum of competing pollen
sources, the honey bee pollinates it inefficiently. Although in most areas
several species of wild bees serve as pollinators, they are usually too scare
to be effective on large fields and frequently prefer other food sources. An
outstanding exception in the northwestern United States is the alkali bee,
which is responsible for most of the high alfalfa seed yields in that area.
Reports from Russia (Popov 1956) indicate that several good pollinators
occur in the general area of southeastern Europe and southwestern Asia,
which is not surprising since that is where alf<Hfa · originated. Introduction of some of these pollinators into other areas should benefit alfalfa
seed growing and, consequently, increase the acreage of this valuable forage
crop.
Some plants, cross-pollinated in their original home, are grown as
self-pollinated crops elsewhere . Some, like tomatoes . are unattractive
to both honey bees and the lo-cal wild species. This situation is a problem
for growers of hybrid tomat o seed. The use of hybrid tomato seeds
is increasing but at present nearly all of the plants are hand pollinated,
at great expense. In California, where most of the seed is grown, the
flowers remain unvisited by ins ect pollinators although, according to
Rick (1950), several species of wiLd bees visit tomatoe·s freely in Peru,
the original home of !he crop. The arguments strongly favor the introduction of some of these adapted pollinators to California or any other
area where hybrid seed is grown. A similar s ituation may exist with
peas. beans, and other self-pollinated crops.
Several dangers attend the introduction of foreign pollinators, but most
of these can be obviated by taking simple precautions. The introduction
of DDwan.ted arthropod.p91:asitee aod predators can nearly aLways be
prevented b¥ t:ranspo.rting in_spected l~rvae .o~ adult be.es f.ree of their
nests. Surface contamination on prepupae can be avoided by dipping
them in a bactericide. Nematode infestation in bumble bee queens can
be aV.oided by transporting young· bee·s coUecte1d·in the fall instead of
spring-,aoUected bees that may have overwintered in co-n taminated soil.

- 4 The introduction of objectionable species such as corollacutting bumble bees or timl.Jer-boring carpenter bees (Xylocopa
spp.) can be avoided simply by learning their habits before they are
seriously considered. As for leafcutting bees of the gunus Me gachile, t1
usefulness of species tl:at pollinate commercial crops usually far
outweighs the damage they do to young nursery stock.
A third danger is that introduced species might dispossess local
species occupying the same ecological niche. Such a situation would be
detrimental only if the introduced species were less valuable than the
ones they dispossess. If the foreign species were chosen with care
for their value as pollinators of specific crops, this danger would be
remote.
The precedent for introducing pollinators was set in 1884 when four
species of bumble bees were brought to New Zealand from England to
pollinate red clover. Subsequently, three of them became established
and played a major role in red clover pollination (Montgomery, 1951).
Unfortunately, one--Bombus terrestris (L. )--turned out to be a corollacutter and began doing more harm than good. During the same period,
attempted introductions of bumble bees into Australia failed, probably because of climatic differences between England and the new area.
To my knowledge, the only other pollinator purposely introduced
for pollination from one country to another was the fig wasp, Blastopha~
psenes (L). -In 1899, W. T. Swingle sent some caprifigs containing thes
wasps to California to pollinate Smyrna figs, which up to that time had
completely failed to develop mature fruit in California (Condit 1947). Th
introduction was a complete success, and since that time it has been
universally recognized t hat certain val'ieties of figs cannot be grown in
absence of Blastophagus.
Despite the failure of agriculturists to follow up such promising
beginnings, several accidental introductions of valuable foreign
pollinators are on record. In Hawaii, for example, the adventitious
carpenter bee, Xylocopa brazilianorum (L.), is an efficient passion
fruit pollinator. Megachile gentilis Cresa., now one of the most
abundant and useful pollinators in Hawaii, was apparently accidentally
introduced from California. Since wood-inhabiting bees, such as
Megachile, are readily transported in their early stages, it is not
surprising that they often become established accidentally in new areas .
Krombein (1948) recorded the capture of Megachile rotundata (Fabr.) in
1947 in Washington, D. C., for the first time on this continent. By the
1950's rotundat~ was collected in such widely scattered areas as Minnes
Arizona, and Californiao In 1959 it was the most abundant wild pollinat·
on an alfalfa field near Logan, Utah. The same year it was observed
nesting in buildings adjacent to an alfalfa field near Boise, Idaho. In
1960 the grower of this seed field drilied nearly a thousand holes 3/16
inch in diameter into an outbuilding and nearly all of them were occupie -
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by rotundata. The similar experience of a s e ed grower in Millard
County, Utah, indicates that this bee h as a greater potential for
population increase under farming conditions than any of our native
leaf-cutters.
In the northeastern United States, Andrena wilkella {Kby. }, a
member of the Eurasian subgenus Taeniandrena, first appeared in
Nova Scotia {Britain 1933); in the 1940's several investigators noted
that it was a valuable alfalfa pollina tor in the North-Central States .
It is interesting to spe·culate on how it became established in North
America. Perhaps unemerged over-wintering adults were included in a
load of soil used as ship's ballast in the days when such material could b
dumped ashore.
Methods for introducting useful species of bees are only partially
developed. The following brief suggestions are based on pertinent
features in the nesting habits and life histories of the major groups
of bees.
Bumble bees: Queens can be shipped and kept alive and a ctive
for weeks in honey bee queen cages provided with queen candy. In
the fall new queens could be used for introductions , or in the spring,
searching queens o However , spring queecs are sometimes infested with
the nematode. Sphaerularia bombi Duf. Although this parasite is
presumed to exist wherever bumble bees are found, it is possible
that there are several strains. The disadvantage of fall-collected
queens is that they are likely to die during overwintering. Although
bumble bees have been overwintered successfully in captivity, there is
some questions as to their vigor in the spring {Holm, 1960).
Inhabitants of twigs, hollow stems, and timbers: Such bees could
be introduced easily in their nesting environment. However, it is likely
that their para sites would also be introduced by this method. Most of
such species spin cocoons n Thes e could be collected, examined for
parasites, and packed into lengths of soda straws for shipment. They
could be shipped either in the f a ll or early spring. At the release area
the straws could be inserted into holes drilled in timbers. They could
be kept in cabinets at app r opriate temperatures until ready to emerge if
the conditions under which they go into and come out of diapause were
better understood.
Ground-nesting species: Three principal groups are involved, t hos.
over-wintering as prepupae, as unemerged a dults, and as fertilized
females. The first and mos.t common group could be collected and
shipped as prepupae in either the fall or spring. Those of this group
that do not spin cocoons could be placed in lengths of soda straws with a
cotton plug at the bottom and a wax cap at the top. Cocoons of cocoon-
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spinning species could be placed in straws or other tubular containers for
transporting and planting, but the containe rs would have to be opened for
inspection and resealed with a suitable material. Bees, such as Andrena
and many megachilids, overwinter as uneme rged adults and could probably
be handled in the same manner as the prepupae, but some ·Ofthem might
become active at temperatures a bove 60° F. Species overwintering as
fertilized females (chiefly Halictiuae) might require special tre atment.
Many of them respond rather quickly to warm temperatures. Such bees
would require rapid transportation in a cooled environment or a source of
food while enroute.
Summary
The introduction of pollinating insects from one continent to another
promises improvement in the pollination of several crops for which the
honey bee is not an ideal pollinatoro

(

As precedents, bumble bees have been introduced into New Zealand, with
consequent benefit to red clover seed production, and fig wasps have been
introduced into California with the consequent rescue of the Smyrna fig
industry in that state. Furthermore, Andrena wilkella (Kby) and Megachile
rotundata (Fabr.), accidentally introduced into this country from Europe,
have become valuable alfalfa pollinators in a reas where the honey bee is
relatively inefficient.
The valua ble local pollinato r s of alfalfa in S o utheastern Europe and
southwestern Asia are examples of be es that should be distributed more
widely. The alkali bee, a native of western United States that has adapted
itself alfalfa, would provide excellent exchange material. Recent attempts
to grow hybrid seed of crops that are usually self-pollinated and unattractive
to honey bees further stresses the need for locating adapted pollinators in
the homeland of the crops and establishing them wherever hybrid seed is
grown.
DISCUSSION:
LINSLEY: Since arrivll:g in Cope nhagen I have heard from Dr. G. E. Bohart
that the U.S. government is interested in the proposal I have read. He
has asked me to make a request for a list of persons or institutions whicl:
would be interested in pursuing further the question of possible exchange
of pollinators.
MOLLER-NIELSEN: May I ask Dr. Linsley if it would be possible to introduc.
and establish nesting sites of the alkali bee, Nomia melanderi, or perhaps some of the most important leaf-cutter bees (Megachile spp.) to
northern European countries?
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LINSLEY : The answer to that would depend in part on what areas in North
America the bees might be collected in. The alkali bee requires
special soil conditions, as i t s common name indicate s; many leafcutter btes are north0 1·n types and scme of them do quite well as
polEnatcrs of s eed crops in Canada, for example. I wol!ld •nge that
befo re int r o dl!ctions are a ctampted the ecolo gy of the area into which
bees are to be introduced should be looked into carefully in relation
to possible sources of material.
I also think it would be highly desirable for :personnel involved in carrying
out int:":'Cdllctions to come to the source are'a s and familiarize themselves
with the potential species in its home envir,onment.
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